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AMENDMENTS TO THE CLAIMS: 

This listing of claims will replace all prior versions, 
and listings, of claims in the application: 

AMENDMENTS TO THE CLAIMS 

1-63 (cancelled) 

64. (currently amended) Optical dovico, — apt to gonoratc 
and proocoo optical codco at at loaot one wavelength. An optical 
device, comprising: 

P inputs s, with l<s<P, and P>lf and 

N outputs kf with l<k<N and N>1, charactoriood in that it 
4rs — etp^ wherein the optical device is adapted to generate and 
process optical codes at at least one wavelength, the optical 
device is adapted to simultaneously generate and process Nc phase 
and/or amplitude optical codes at one or more wavelengths, with 
Nc>2, made of C chips with time interval r, with C>2, 

charactcriocd in that the wherein a transfer function T^f,{f) from 
the input s to the output k satisfies the following formula: 



Fv(f) is a transfer function of an optical filter, for 





where : 
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v = 0,l,...,f^-l, 

av is a constant value, for v = 0,l,...,F-l , 
Ssk is an integer number (S^^^Z), 

is a constant value, for A: = 1,2,...// , and 
V is a positive integer number with l<F<log2iV. 

65. (currently amended) DcvicG The device according to 
claim 64, charactcrioGd in that wherein the number C of chips of 
said optical codes is larger than or equal to the number N of 
outputs k: 

C^N . 

66. (currently amended) DcvioQ The device according to 
claim 64, , charactoriood — ifi — that wherein the number Nc of 
optical codes which it is apt to simultaneously generate and 
process is larger than or equal to the number N of outputs k: 

Nc>N . 

67. (currently amended) DcvicQ The device according to 
claim 64, , character iood — in — that wherein is an integer 
constant value, for ^ = 1,2,. ..AT. 

68. (currently amended) DGvicc The device according to 
claim 64, Gharactcriocd in that wherein the number P of inputs s 
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is equal to 1: 

P = 1. 

69. (currently amended) Device The device according to 
claim 64, charactcriood — ^ — that — ±^ wherein the device further 
comprises at least one tree having at least one node comprising a 
first coupler (21) , including Njn input waveguides and Na output 
waveguides, with A^^ > 1 and N^>\, the outputs of which are 
connected to a grating (22) including Na waveguides, which are in 
turn connected to Na input waveguides of a second coupler (23) , 
including Nqut output waveguides, where NQyj.>\. 

70. (currently amended) Device The device according to 
claim 69, charactcriocd in that wherein 

N ^ - Ne - N^ ' - N€ «A 
NiAf = Na = Npc/r . 

71. (currently amended) Dovico The device according to 
claim 69, charactoriocd in that wherein a constant optical phase 
shifter of value [ [Dj] ] 0^ is inserted along at least one of the 
waveguides j of the grating (22) with j = l,2,..,Na. 

72. (currently amended) Dovico The device according to 
claim 69, charactoriocd — ifi — that wherein the lengths Lj, with 
j=lr2...Naf of the waveguides of the grating (22), with j=1^2..,Na, 
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are equal to ([18]) 

Lj=L„,^djM. 7=l,2,...iV, 
with the integer number rf^. e [0,1,2,...A^^ - 1] satisfying the condition 
df^i(^df^, if k^k\ where Ln,/ is the length of a reference waveguide, 
equal to the shortest waveguide, whereby dm' = 0, and [ [UL] ] AL 
is the minimum difference between the lengths of two waveguides 
of the grating (22) . 

73. (currently amended) Dcvico The device according to 
claim 72, Gharactcriocd in that wherein ([33]) 




modN^ m\j = h2,.'Na 



where ^'mod" indicates the arithmetical module operator. 

74. (currently amended) Dcvico The device according to 
claim 69, GharactcrioGd — in that wherein dj = 2j, . with j = 
1,2,.,, Na, where only the even inputs i (i = 2r, for r 
= 1, 2, . . . , int [Nj2y7/2] , where ^^int" indicates the arithmetical 
operator giving the integer quotient of a division) and the even 
outputs k (k = 2r' , for r ' = 1 , 2 , . . . , in t [Nout/2 ] ) are used. 

75. (currently amended) Dcvico The device according to 
claim [[6]] charactoriDOd in that wherein the first coupler 
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is a uniform Multi Mode Interference or MMI coupler (21) . 

76. (currently amended) Device The device according to 
claim 69, charactcriocd in that wherein the first coupler is a 
non uniform power splitter MMI coupler (21) . 

77, (currently amended) Dovico The device according to 
claim 75, charQctoriood in — that wherein the first MMI coupler 
(21) has a length 

Lc=Mc3LK/Na, 

where Mc is a positive integer number, and([13]) 

' /?o-/?, 3A 

where 

8 ^ and jSp and /3i are propagation constants of the zeroth and 
first order modes, respectively, 
- rig is the effective refractive index, 

[ [□] ] A is the free space wavelength of the input radiation, 
and 

We is the effective width of the fundamental transverse mode, 
the device being further characterised in that, assuming that the 
first MMI coupler input waveguides are identified by an index i 
which increases according to a transverse direction and that the 
output waveguides are identified by an index j ' which increases 
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according to said same transverse direction, the input waveguides 
i and the output waveguides j' are located, respectively, in 
positions x± and Xj^ equal to ([14]): 

X, =(2/-l)-^ i = l,2,...N,^ 
x,={2f-\)^ f=l,2...K 



78. (currently amended) Device The device according to 
claim 77, GharactcrioGd — ift — that wherein Mc and Na are two 
positive integer numbers without a common divisor larger than 1. 

79. (currently amended) Dovicc The device according to 
claim 77, Gharactcriocd in that wherein Mc = 1 . 

80. (currently amended) Dovico The device according to 
claim 69, charactGriood in that wherein the second coupler is a 
uniform MMI coupler (23) . 

81. (currently amended) Dcvico The device according to 
claim 69, charactcriGGd in that wherein the second coupler is a 
non uniform power splitter MMI coupler (23) . 

82. (currently amended) DGvicc The device according to 
claim 80, charaotcriood in that wherein the second MMI coupler 
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(23) has a length 

L'c:=M'c3L'„/Noar. 
where M'c is a positive integer number and ( [13] ) 

where 

a-^ ^ and □ ^4 /3^o and /3^i are propagation constants of the zeroth 
and first order modes, respectively, 
n 'g is the effective refractive index, 

[ [□] ] A is the free space wavelength of the input radiation, 
and 

W e is the effective width of the fundamental transverse mode, 
tho device being — further charQctcriocd in that and , assuming 
that the second MMI coupler input waveguides are identified by an 
index j ' ' which increases according to a transverse direction and 
that the output waveguides are identified by an index k which 
increases according to said same transverse direction, the input 
waveguides j'' and the output waveguides k are located, 
respectively, in positions x^j'^ and x^k equal to ([14]): 

x'j. = (2/'-l)^ for /•= 1.2,...,iV„ 
x', = i2k-l)-^ for^ = 1.2 . 

OUT 
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83. (currently amended) DGvicQ The device according to 
claim 82, charQctcriood — i« — that wherein c and Nqut are two 
positive integer niimbers without a common divisor larger than 1. 

84. (currently amended) DcvicG The device according to 
claim 82, charQctcriocd in that wherein c = 1- 

85. (currently amended) DGvicc The device according to 
claim 82, charactcriood in that wherein 

NiM = Ng = ^OUT r 

a constant optical phase shifter of value [ [Oj] ] being 
inserted along at least one of the waveguides j of the grating 
(22) with j = l,2,..,Na, the first MMI coupler (21) having a length 

Lc=Mc3L„/Na, 

where Mc is a positive integer number, and ([13]) 
where 

and CU jSp and jSi are propagation constants of the zeroth and 
first order modes, respectively, 
rig is the effective refractive index, 
- [ [□] ] A is the free space wavelength of the input radiation, 
and 



11 



Docket No. 2520-1078 
Appln. No. 10/584,689 



We is the effective width of the fundamental transverse mode, 
the device being further characterised in that, assuming that 
the first MMI coupler input waveguides are identified by an index 
i which increases according to a transverse direction and that 
the output waveguides are identified by an index j' which 
increases according to said same transverse direction, the input 
waveguides i and the output waveguides j' are located, 
respectively, in positions Xi and Xj^ equal to ([14]): 



X, ={2i-l)^ i = \,2,...N„ 



2N^ 



jc,, = (2 f-l)-^ /= l,2.-K 



the values [ [Dj] ] ^ of the phase shifters along the waveguides of 
the grating (22) being equal to ([20]) 

for i = \,2,-;Nifj j = \,2,-,N„ m = \,2,-,NouT k = \,2 Nq^j. 

where ([15]) 



with ([16]) 



, _ ^MfL„ 971 271 

A =-Ba ^ + — 

N &N 4 



and ([20]) 
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7t 



AN, 



GRA L 



with ([16]) 



where 

^ikm are integer constants . 



2jm- j -m + 



0 



86. (currently amended) Dovicc The device according to 
claim 69, charQctcriood in that wherein the absolute value of the 
transfer function T^i^{f) from an input i of the first coupler to 
the output k of the second coupler is a frequency translated copy 
of the absolute value of the reference transfer function T^„{f) , 
from the input i of the first coupler (21) to an output m of the 
second coupler (23), so that ([24]): 



Tjf-n- 



for i = l,2,....,N,^ k,m = \,2,...,NouT 

where : 

- Fo{ f ) = TiA f ), 

c is the light speed, 

- av = 1, 

rie is the refractive index of the waveguides of the grating 
(22) , 

- V = 1, and 
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Ssk - "^r where n is an integer number satisfying the 
condition that the values corresponding to two different 
outputs A: e ic' are different ( [25] ) : 

whereby the time constant r is equal to: 

r = ~ . 

c 

87. (currently amended) Dcvioo The device according to 
claim 8 6, charactGriocd — tft — that wherein ATjt = Nqut for k=1^2,..,, 

NquT' 

88- (currently amended) Dovico The device according to 
claim 69, charactcriocd in that wherein the first coupler is a 
focusing coupler or ^^slab". 

89. (currently amended) DQvicc The device according to 
claim 69, charactcriocd in that wherein the second coupler is a 
focusing coupler or ^^slab". 

90. (currently amended) Dovicc The device according to 
claim 69, charactcriood in that wherein the first coupler is a 
focusing coupler or ^'slab", the second coupler is a focusing 
coupler or ^^slab", and the location of the input and output 
waveguides on the first coupler and on the second coupler is 
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based on the Rowland circle construction. 

91. (currently amended) DcvicQ The device according to 
claim 88, Gharactcriood — ift — that wherein the length of the 
adjacent waveguides in the grating varies by a constant [ [DL] ] 
AL - 

92. (currently amended) Dovico The device according to 
claim 88, charQctcriGcd in that wherein ( [40] ) : 



where : 

/I is the wavelength of the input optical signal, 
- is the focal length of the first and second focusing 

couplers, 

Hs is the effective refractive index of the first and second 
focusing couplers , 

d is the pitch of the waveguide grating, and 

do is the pitch of the Njn input waveguides and the Nqc/t output 
waveguides - 

93. (currently amended) DcvicQ The device according to 
claim 88, charQctoriocd in that wherein , assuming that the Nj^ 
input waveguides and the Nqut output waveguides are identified. 
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respectively, by an index i and by an index k which increase 
according to the same transverse direction, the absolute value of 
the transfer function T.f^{f) from an input i of the first coupler 
to the output k of the second coupler is a frequency translated 
copy of the absolute value of a reference transfer function 

'^int^ fif) f from the same input i to a corresponding reference 
output mREF_if with l<mj^^j, ^ < , so that ([44]): 

where : 

- Fc{ f ) = T,„^^{f), 

c is the light speed, 

- av = If 

He is the refractive index of the waveguides of the grating 
(22), 

- V = 1, 

Ssk = (i + A") , and 

the time constant r is equal to: 

T = . 

C 

94. (currently amended) Dcvico The device according to 
claim 93, charactcriQcd in that wherein 




f- 



i + k 



i = l,2,.:,N^ k = l,2 N, 



our 
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and in that the index rriREF i of the reference output waveguide 



corresponding to the input i is equal to: 



m 



R£F_i ~~ 




for i ^ N, 



for i = N, 



GRA 



GRA 



i = l2,.... 



GRA ' 



95. (currently amended) Dcvioo The device according to 
claim 93, charQCtcriocd in that wherein Nj^ = Nqut for k=1^2^...^NouT' 

96. (currently amended): Communication A communication 
network, comprisingj_ 

one or more code generating devices (1) , and 
one or more code processing and recognising devices (4, 5) , 
charactGriQcd in that 

wherein at least one of said one or more code generating 
devices (1) and/or at least one of said one or more code 
processing and recognising devices (4, 5) comprises at least one 
optical device (6)7 — adapted to generate and process optical 
codes at at least one wavelength, comprising P inputs s, with 
l<s<P, and P>1, and N outputs k, with l<,k<N and > 1 , 
GharQctoriocd in that it io apt wherein the network is adapted to 
simultaneously generate and process Nc phase and/or amplitude 
optical codes at one or more wavelengths, with iV^ > 2 , made of C 
chips with time interval r, with C>2, charactoriocd in that the 
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and a transfer function 



^skif) ^^om the input s to the output k 



satisfies the following formula: 



sk 



for 5 = 1,2.jP A: = 1,2,...// 



where : 

F^(f) is a transfer function of an optical filter, for 



is a constant value, for v = 0,1,...,F -1 , 
Ssk is an integer number ( 5^^^ e Z ) , 
Njt is a constant value, for A: = 1,2,. ..TV , and 
V is a positive integer number with l<F<log2A^. 

97. (currently amended) ommuni cation The communication 
network according to claim 96, charactcrioGd in that wherein said 
at least one optical device (6) is included within at least one 
of said one or more code generating devices (1) for associating 
at least one optical code (2) to one or more information optical 
signals (3) . 

98. (currently amended) Communication The communication 
network according to claim 96, GharactGriocd in that wherein said 
at least one optical device (6) is included within at least one 
of said one or more code processing and recognising devices (4, 



v = 0,l,...,K-l, 
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5) for controlling at least one optical switcher (13) on the 
basis of at least one recognised optical code (2). 

99. (currently amended) Communication The communication 
network according to claim 98, Gharactcriood in that wherein said 
at least one of said one or more code processing and recognising 
devices (4, 5) within which said at least one optical device (6) 
is included is a router device. 

100. (currently amended) Communication The communication 
network according to claim 96, Gharactcriood in that it wherein 
the communication network is a Multi Protocol Label Switching or 
MPLS communication network. 

101. (currently amended) Communication The communication 
network according to claim 96,, charaQterioQd in that it wherein 
the communication network is a Code Division Multiple Access or 
CDMA communication network. 

102. (currently amended) Code A code generating device (1) , 
charactcrioQd in that it compriooo comprising; 

an optical device (6)7 — apt adapted to generate and process 
optical codes at at least one wavelength, comprising P inputs s, 
with l<,s<P, and P>1, and N outputs k, with l^k<N and A^>1, 
charactGriocd in that it wherein the device is [ [apt] ] adapted to 
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simultaneously generate and process Nc phase and/or amplitude 
optical codes at one or more wavelengths, with N^>2, made of C 
chips with time interval r, with C>2, characterised in that the 
transfer function T^kif) from the input s to the output k 
satisfies the following formula: 



where : 

F^(f) is a transfer function of an optical filter, for 
v = 0,l,...,F-l, 

av is a constant value, for v^OX-^yV-l, 

Ssjc is an integer number (iS^^eZ), 

Njt is a constant value, for ^ = 1,2,...A^, and 

V is a positive integer number with l^F^logjiV, 
the code generating device being apt to be used in a 
communication network comprising one or more code generating 
devices (1), and one or more code processing and recognising 
devices { 4 , 5 ) . 

103. (currently amended): Code A code processing and 
recognising device (4, 5), charQctGrioGd — ift — that — a^fe — compriocQ 
comprising : 

an optical device (6) configured for controlling at least 
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one optical switcher (13) on the basis of at least one recognised 
optical code (2), optical device (6) being [[apt]] adapted to 
generate and process optical codes at at least one wavelength, 
comprising P inputs s, with \<s<P , and P>1, and W outputs k, 
with \<k<N and N >\ , charQctcriQcd — in that — a^fe — is — apt wherein 
the device is adapted to simultaneously generate and process Nc 
phase and/or amplitude optical codes at one or more wavelengths, 
with N^>2, made of C chips with time interval r, with C^2, 

charactGrioGd in that the and a transfer function 7^jt(/) from the 
input s to the output k satisfies the following formula: 



where : 

Fv(f) is a transfer function of an optical filter, for 
v = 0,l,...,F-l, 

av is a constant value, for v = 0,1,...,K -1 , 

Ssk is an integer number (S^f^^Z), 

Wjt is a constant value, for /r = 1,2,...A^ , and 

V is a positive integer number with l<F<log2A^, 
the code processing and recognising device (4, 5) being [[apt]] 
adapted to be used in a communication networlc comprising one or 
more code generating devices (1), and one or more code processing 
and recognising devices (4, 5) - 
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104. (currently amended) Code The code processing and 
recognising device (4, 5) according to claim 103, character iocd 
in that it wherein the device is a router device. 
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